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DETAILED ACTION 

1. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 19 January 2006 has been entered. 

Claim Rejections - 35 USC § 103 

3. Claims 1-8, 10-21, 23, 24, and 26-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Drappel et al. (U.S. Patent 6,391,509). 

Drappel et al. teach a carrier comprising a core and a polymer coating which comprises a 
mixture of a coating polymer and a conductive polymer (column 5, lines 47-49). The conductive 
polymer may be polyaniline having a weight average molecular weight of about 10,000-400,000, 
about 20,000-100,000, or about 22,000-75,000 with an M w /M n ratio of about 1.4 to 2 (column 5, 
lines 56-62). The coating polymer may be formed of a mixture of polymers, including polymers 
that are not in close proximity in the triboelectric series and mixtures of about 2 to 7 polymer 
(column 5, lines 49-55). The conductive polymer may comprise as little as about 5 wt% of the 
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total weight of the coating (column 5, line 66-column 6, line 5). The core has a diameter of 
about 30 to 100 jam (column 6, lines 6-7). The core is made of iron, steel, or a ferrite (column 6, 
lines 7-8). The coating polymer may be, for example, a styrene polymer, polymethyl 
methacrylate, or a mixture of polymethyl methacrylate and polytrifluoroethyl methacrylate 
(column 6, lines 8-19). The polymer coating is present in an amount of from about 0.5-10 wt% 
or about 1-5 wt% of the carrier (column 6, lines 19-22). The carrier may have a conductivity of 
about 10' 15 to 10" 4 (ohm-cm)" 1 and a triboelectric charge value of about -60 to 60 
microcoulombs/gram (column 6, lines 22-26). The carrier may be combined with a toner to 
produce a developer (column 7, lines 12-13). The toner may comprise a thermoplastic resin, 
colorant, and other optional components (column 7, lines 15-18). The conductive polymer may 
be any of a number of commercially available conductive polymers (column 8, lines 62-64). 
Suitable commercially available conductive polymers include Eeonomer (column 9, lines 56-60), 
which is the same material used in the instant invention (see pages 13 and 14 of the instant 
specification, particularly page 14, lines 6-9 in which Eeonomer is described as being comprised 
of intrinsically conductive polypyrrole or polyaniline polymers deposited into carbon black 
matrix by an in situ polymerization. 

Drappel et al. do not teach a concentration of the conductive polymer in the coating of 
about 0.1 wt%. However, Drappel et al. do teach a carrier having a triboelectric charge value of 
about -60 to about 60 microcoulombs/gram and a conductivity of about 10' 15 to about 10' 6 
mho/cm (column 7, lines 57-60). Since the conductivity and triboelectric charge value of the 
carrier are functions of the concentration of conductive polymer, the concentration of conductive 
polymer is a results effective variable. Therefore, it would have been obvious to one having 
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ordinary skill in the art at the time the invention was made to optimize the concentration of 
conductive polymer in the carrier (and thus in the polymer coating), since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in the art. 
In re Boesch, 617 F.2nd 272, 205 USPQ 215 (CCPA 1980). Moreover, such an optimization 
would be expected to result in a material that reads on that of the instant invention since the 
triboelectric charge value and conductivity of the instant carrier (about -60 to about 60 
microcoulombs/gram and a conductivity of from about 10" 12 to about 10" 4 mho/cm) fall within 
the range taught by Drappel et al. (see page 11, lines 2-4 of the instant specification). 

Regarding claims 7 and 8, Drappel et al. do not teach that the conductive polymer is 
polypyrrole having molecular weights as recited in claims 7 and 8. 

However, Drappel et al. do teach that the polyaniline as the conductive polymer may 
have a weight average molecular weight of about 10,000-400,000, about 20,000-100,000, or 
about 22,000-75,000 with an M w /M n ratio of about 1.4 to 2 (column 5, lines 56-62). Drappel et 
al. further disclose that polyaniline and polypyrrole are functionally equivalent materials for the 
purpose of their invention (column 7, lines 24-28). 

One skilled in the art would be motivated to use a polypyrrole having a weight average 
molecular weight of about 22,000-75,000 with an M w /M n ratio of about 1.4 to 2 in place of the 
polyaniline having a weight average molecular weight of about 22,000-75,000 with an M w /M n 
ratio of about 1.4 to 2 taught by Drappel et al. since Drappel et al. teach the equivalence of 
polyaniline and polypyrrole. 
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4. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Drappel et al. 
(U.S. Patent 6,391,509) in view of Viswanathan et al. (U.S. Patent 6,764,617). 

Drappel et al. teach all the limitations of claim 25, as outlined above, except for the use of 
a polyaniline attached to lignin. However, Drappel et al. do teach that the polyaniline may be 
doped with an organic acid, preferably a sulfonic acid (column 8, lines 65-67). 

Viswanathan et al. is directed to a composition comprising polyaniline doped with a 
lignosulfonic acid compound (column 1, lines 61-64). Lignosulfonic acid compounds are 
abundant and inexpensive (column 5, lines 15-16). 

One skilled in the art would be motivated to use a lignosulfonic acid as the sulfonic acid 
of dopant Drappel et al. because it is inexpensive and known to be suitable for doping 
polyaniline. 

Response to Arguments 

5. Applicant's arguments filed 19 January 2006 have been fully considered but they are not 
persuasive. 

The applicants argue that Drappel et al. does not render the claims obvious because one 
skilled in the art would not expect that a carrier with about 0.1 wt% of conductive polymer in the 
polymer coating would be useful for the purposes given by Drappel et al. 

This is not persuasive for the following reasons. As outlined above, Drappel et al. teach 
ranges for the conductivity and triboelectric charge value of their carrier that completely 
encompass the range of values disclosed in the instant application. Because the conductivity and 
triboelectric charge value are a function of the concentration of conductive polymer, it would be 



Application/Control Number: 10/658,874 Page 6 

Art Unit: 1773 

obvious to one skilled in the art to optimize this concentration to obtain a carrier having any 
conductivity and triboelectric charge value within the disclosed ranges. Moreover, because the 
ranges taught by Drappel et al. completely encompass the ranges of conductivity and 
triboelectric charge value cited in the instant specification, optimizing the concentration of 
conductive polymer would be expected to result in a carrier having a concentration of conductive 
polymer that reads on the concentration of instant claim 1 . 



Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ramsey Zacharia whose telephone number is (571) 272-1518. 
The examiner can normally be reached on Monday through Friday from 9 to 5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carol Chaney, can be reached at (571) 272-1284. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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